The cell membrane is thought to play an important role in the assembly and functioning of a mitotic apparatus during cell division since the physico-chemical conditions inside the cell are largely determined by the membrane. For example, the intracellular concentration of potassium is maintained by the cell membrane. If this is exposed to ouabain, which inhibits active ionic transport of membrane-hound Na+-K-F-ATPase (16), or to amphotericin B, which produces graded leaks in small molecules including potassium by attachment to steroids in the membrane (11) , then the potassium concentration inside the cell should decrease.
Cell surface events seem to be closely connected to the nuclear events, however, and the cell membrane is important in the control of proliferation through its effects on RNA and protein synthesis or on the transport of precursors (1). Thus, mitogenic lectins such as phytohemagglutinin and Concanavalin A (Con A) stimulate cells to undergo mitosis by binding to their surface receptors (10) . Succinylated Con A inhibits the growth of animal cells (12) . Furthermore, adenosine 3',5'-cyclic monophosphate (cyclic AMP) and guanosine 3',5'-cyclic monophosphate (cyclic GMP), whose intracellular concentrations are greatly affected by the membrane-bound adenylate and guanylate cyclases, respectively, have been reported to be intimately related to the control of cell division (5, 9, 15, 17, 18, 19) , possibly by regulating the activity of specific cyclic nucleotide-dependent protein kinases (3, 5) .
In At 10 ƒÊg per ml, this agent significantly prolonged it (Figure) .
Fungizone containing 41 mg sodium desoxycholate for each 50 mg of amphotericin B, prolonged metaphase slightly but not significantly at 4.5 p,g per ml. At 9 pz per ml, the prolongation of metaphase was significant and more conspicuous. DCA, at both 8 p,g and 40 fig per ml, did not influence the metaphase of the treated cells significantly (Fig. 1 ).
Our present study has confirmed a preliminary study that showed that ouabain delays or arrests division of HeLa cells in metaphase (7) . It also has shown that amphotericin B is another potent metaphase-delaying drug. In addition, high levels of potassium at least partially prevented the metaphase-delaying effect of the lower concentrations of ouabain. Furthermore, a low potassium medium inhibited the metaphase of HeLa cells (7) . The division of sea urchin eggs incubated in potassium-free sea water has been reported to be blocked when they are fertilized (13) . Since a decrease in intracellular potassium depresses the synthesis of proteins and nucleic acids (11) , the inhibitory effect of ouabain and amphotericin B on metaphase may be caused by a decrease in the synthesis of a protein or proteins essential to cell division.
In HeLa cells the intracellular levels of cyclic AMP increase after treatment with DBcAMP (8) . By itself, however, 1 m1VE DBcAMP affected neither metaphase (Fig. 1) nor the other stages of mitosis. It only prolonged metaphase in the presence of 1 mM theophylline which inhibits cyclic AMP phosphodiesterase. However, since theophylline alone prolonged metaphase to the same extent (Fig. 1) , the effect of DBcAMP combined with theophylline should be ascribed to the sole action of theophylline. Further, sodium-n-butyrate at 1 mM did not influence the duration of metaphase significantly (Fig. 1) . Consistent with our present results, there is a report (14) on the effect of cyclic AMP and its butyrated derivatives on sea urchin and clam eggs. It shows that these compounds did not affect the early cleavage of the eggs at concentrations up to 20 mM.
Theophylline combines with Cu2+ and other metal ions (2) . Although it is not clear whether this agent chelates with Ca2+, the effect of 1 mM theophylline combined with 1 mM calcium chloride was investigated. This revealed that Ca2+ could not prevent the effect of theophylline (Fig. 1) . Theophylline might affect cell division by combining with a metal ion that is necessary for enzyme activity or, as Nath and Rebhun (14) proposed for the division of sea urchin eggs, by indirectly inhibiting glutathione reducta se.
In contrast, 1 mM DBcGMP caused marked prolongation of metaphase in the early hours of treatment, with or without added theophylline (Fig. 1) . However, this early effect of DBcGMP alone or in combination with theophylline was not seen in cells treated for more than 12 h. Inhibition of metaphase by this agent appears to be inconsistent with the fact that the levels of cyclic GMP in the cell seem to be directly related to the growth rate (4, 9, 18, 19) . This apparent discrepancy may be due to the somewhat higher concentration of the agent used in the present study and to the different mechanisms by which the induction and process of mitosis are regulated.
In the present study 1 mM GMP significantly prolonged metaphase (Fig. 1) . The prolongation by this agent and DBcGMP may be related to the effect of guanosine (Izutsu, K., unpublished), deoxyguanosine and deoxyguanosine-5'-monophosphate (6), all of which affect metaphase in HeLa cells.
Con A, at 10, 50 and 100 jig per ml, did not significantly shorten nor prolong metaphase (Fig. 1) . We assume that this lectin bound to the cell membrane does not adversely affect the milieu of the mitotic apparatus.
